The selective oxidation of ethene over a silver on o-alumina catalyst was studied in a wall cooled tubular reactor. Temperatures were measured inside the bed at different axial and radial positions as well as the overall conversion and selectivity. Locally measured temperatures vary after repacking the bed whereas the global properties do not vary. Angular variations in temperature cannot be described by present day models. The steady state temperature profiles in the packed bed and overall conversion and selectivity as function of different operating conditions are discussed.
Introduction
The oxidation of ethene in our study is, contrary to industrial practice, carried out with air in excess and operated under the lower explosion limit of 3 ~01% ethene in air. No chlorine-modifier is added to the feed gas.
Kinetics
The kinetics of the reactions are studied separately in an internal recycle reactor. The following equations were obtained for the production rates of ethene oxide (1) and carbon dioxide (2): n2=o. 14 These semi-empirical relations fit the kinetic experiments, in which the partial pressures of 9, C,H,, CO, and EO were systematically varied, with an average error of 19%. They were obtained for 6OO<P,C 18*103 Pa, lOO<P,C 14-10' Pa, 2OO<P,< 12.10' Pa, 2OO<P,C 15.10' Pa, llO<P"< 2.0 l@ Pa and temperatures between 181 and 253 "C. Only a small influence of the partial pressure of O2 on the reaction rates was found. CO2 strongly inhibits both reactions; the inhibiting effect on the combustion reaction is stronger than that on the epoxidation reaction. Also ethene oxide and water inhibit the reactions. Ethene oxide inhibits the epoxidation stronger than the combustion reaction. Water inhibits both reactions equally strong. Full details on the kinetic investigations will be published in the near future.
The experimental apparatus
Experiments were performed in a bed with a length of 0.45 m and a diameter of 53 mm, see Borman et al. (1992) , packed with ring shaped catalyst particles of d *,=6.2 mm. The walI of the reactor is cooled externally with pressurized boiling water. In the tube a frame is inserted to measure temperatures at different radial and axial positions, see figure 1. The frame is a type of ladder built of two stainless steel rods with an outer diameter of 1.5 and an inner diameter of 0.8 mm, with rungs made of a temperature resistant polymer with a low thermal conductivity of 0.4 W/mK. In the rungs holes are drilled with a diameter of 0.55 mm in which thermocouples type K, with a diameter of 0.5 mm, are fixed at different radial positions. The thermocouples are bound in bundles to the rods and leave the reactor through a pressure seal; 32 temperatures are measured simultaneously in the catalyst bed. Temperatures at different radial positions and at different axial locations were measured in the packing, along with the catalyst particle temperatures on the centre line of the tube. The reactor feed and effluent gas were analyzed using a gas chromatograph. Experiments were performed with different feed compositions at pressures varying between 0.3 and 0.8 MPa at wall temperatures between 164 and 214 "C, at Reynolds numbers varying between 150 and 300, the superficial gas velocities varied between 0.1 and 0.4 m/s. In all experiments it was ensured that the temperature of the gas entering the packed bed was equal to the wall temperature. The experiments were compared to model calculations performed with a pseudo-homogeneous two dimensional model. Using the above mentioned kinetic relations and separately determined heat transfer parameters, see Borman et al. (1992) , only a fair agreement could be obtained between the measured and experimental temperature profiles. Though no final reason can be given yet, we feel the poor model description is due to inaccuracies in the kinetic relations.
Conclusions
The temperature profiles for our packing with only about 8 particles on a tube diameter exhibit a large scatter, due to angular variations of the temperature in a packed bed. These variations cannot be described using deterministic models as they are due to the structure of the bed packing.
In the oxidation of ethene the inhibition of the reaction rates by reaction products is of major importance when modelling the reactor. The accuracy of our kinetic relations will have to be improved to enable further studying of packed bed reactor modelling, heat transfer characteristics of the packed bed with and without reaction and the impact of the angular temperature variations. 
